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Description

FIELD OF THE INVENTION

[0001] The invention relates to environmental steward-
ship and personnel protection in the seed treatment in-
dustry. More particularly, the present inventions gener-
ally relates to systems and methods of on-demand seed
treatment, with remote monitoring and control functions,
as well as the associated inventory control, supply chain
and recycling systems.

BACKGROUND OF THE INVENTION

[0002] Seeds that are planted for agricultural and other
purposes are often treated prior to planting. The treat-
ments may accomplish various purposes including at-
tacking target bacteria, molds and fungus that can con-
taminate seeds or that may be present in the soil. Also
seed treatment can include insecticides, pesticides and
provide deterrence or prevention of insect and other an-
imal pests that would target seeds. Treatments can also
provide fertilizer. Direct application of seed treatment al-
lows for a reduction in the amount of treatment compo-
sition that would be required by application to soil after
planting for many of the beneficial effects. Post-planting
application may not penetrate the soil to a level or location
where it would be effective, is weather dependent, and
may not be as economical as direct seed application.
Seed distribution is presently accomplished by delivering
seeds to farmers that have been treated with a variety of
chemical fertilizers, pesticides, or herbicides, in a central
production facility.
[0003] The treatment of seeds before planting however
involves the application of chemicals and other agents
that are expensive and may even be toxic to the environ-
ment or workers. Various devices for treatment of seeds
in batch or continuous treatment mode are known. U.S.
Patent No. 5,891,246 to Lund describes a seed coating
apparatus for applying a coating fluid whereby seeds are
dispersed with a seed dispersing member. U.S. Patent
No. 4,657,773 to Mueller describes a process and appa-
ratus for dressing seed in which seed is guided over a
dispensing cone through a jet of dressing and onto a
rotary table. German patent No. DE 4411058 to Niklas
describes a device with a mixing bowl connected to a
high speed, multi-turn actuator and a mechanism to feed
seed into the mixing bowl. U.S. Patent Publication Nos.
2011/0027479 and 2006/0236925 discloses various
seed treatment apparatus that can be utilized to apply a
treatment product or composition to a volume of seeds.
[0004] The treatment of seeds with fluid chemical com-
ponents, often combined in a water based solution, can
be affected by various environmental conditions such as
ambient temperature, atmospheric humidity, or the mois-
ture content of the seeds that are to be treated. Accord-
ingly, there is a need for an improved way to contain,
control and automate the amount of treatment products

applied to the seeds to minimize waste, ensure treatment
uniformity, minimize cost and control the moisture level
in the treated seeds to prevent damp or "tacky" seeds
that may clump together, particularly at the retail level
where seed is treated and sold to individual farmer cus-
tomers.
[0005] Certain computerized large-scale seed treaters
can treat large batches of seeds in centralized distribution
centers. However such equipment is expensive and not
generally suitable for use at the retail level. Moreover,
the delay caused by shipping treated seed between a
central facility and the ultimate planting of that seed can
reduce the optimal effects of a treatment applied to the
seed. For certain treatments, including formulations hav-
ing several treatments applied simultaneously to the
seeds, the seeds need to be planted very soon, within
hours after application, for optimal effectiveness. This is
problematic with existing seed treaters and treating con-
trols as such are expensive and typically are not easily
used for repeated and rapid processing seed batches for
multiple individual users at retail locations.
[0006] At such retail locations, if they do have seed
treating capabilities, the chemical slurries to coat the
seeds are mixed in open mixing bowls or vats, often hav-
ing personnel actually measure particular liquid ingredi-
ents to be added to an open mixing bowl. Such liquid
chemicals/formulations may be manually handled and
manually poured into the vats. Then the liquid in the vat
is ideally agitated and then pumped into seed treatment
equipment. Such personnel are not necessarily well
trained and the risk of personnel exposure to the chem-
icals as well as the risk spillages and improper disposal
of the treatment chemicals is high. Precisely controlling
quantities and application levels and even applying cor-
rect formulations is problematic. Moreover, there is sim-
ply no means for recording and verifying precisely what
and how much has been applied to the seed. There is
generally no automatic moisture control and dynamic rate
application system available to seed treaters, resulting
in possible inconsistent treatment of certain chemicals
and less than ideal moisture content of treated seeds. A
need exists to provide application controls, personnel
protection, and environmental protections, and accurate
dynamic treatment systems that are particularly suitable
for the retail seed locations.
[0007] US 2009/0125552 A1 discloses an apparatus
and a method for treating at least a portion of an initial
seed sample to create one or more treated seed samples.
One or more seed treatment apparatus components are
in communication with one or more controllers such that
seed samples treated by a seed treater may be treated
at least in part based on one or more instruction sets that
may be associated with one or more research plans. As
a result, the method and system are configured to accu-
rately, consistently, and predictably treat seed samples,
and to adapt and change the treatment of seed samples
based on changing research plans. WO 2008/016368
Aldiscloses a further apparatus for applying a chemical

1 2 



EP 2 649 583 B1

3

5

10

15

20

25

30

35

40

45

50

55

treatment to seeds as well as methodologies incorporat-
ing the same.

SUMMARY OF THE INVENTION

[0008] Aspects of the present disclosure are directed
to on-demand seed treatment systems and methods that
provide dynamic application rates of treatment compo-
nents, efficiently providing safety and operational advan-
tages to all parties involved, as well as to support systems
for facilitating the exchange of information between the
parties and, in some cases, decision-making ability for
ensuring proper operation of the treatment systems. The
systems can be used for any size application, but are
particularly useful for small-to-medium level treatment
entities such as retailers that sell and distribute seeds
locally to farmers, who are the end-customers of treated
seed. Embodiments of the invention can locally and re-
motely provide control of and monitoring of the treatment
of seeds, including proper equipment functioning, inven-
tory use, as well as providing detailed data collection,
reporting and accounting as desired, as well as adapt to
changes in environmental conditions that can impact the
seed treatment process.
[0009] In one aspect, a process for automatically (i.e.,
carried out by a machine running under program control)
treating seed at a retail seed distribution center includes
automatically applying, via a sealed seed treatment sys-
tem, a plurality of chemical treatments to a batch of seed
based on a seed treatment recipe. Operational data rep-
resenting at least consumption of individually-maintained
chemicals is automatically collected and provided to a
remotely-hosted information system located remotely
from the retail seed distribution center. A re-supply of
chemicals is received from a third party that is distinct
from the retail seed distribution center in response to the
providing of the operational data to the remotely-hosted
information system.
[0010] According to another aspect, a system for au-
tomatically treating seed at a first retail seed distribution
center includes a seed treatment vessel configured to
apply a one or more chemical treatments controllably de-
livered from individually-maintained chemical storage
containers to a batch of seed based on a seed treatment
recipe, and a system controller. The system controller
configured to control the delivery of the one or more
chemical treatments to the seed treatment vessel; collect
operational data representing at least consumption of
chemicals maintained in the chemical storage contain-
ers; and provide the operational data to a remotely hosted
information system located remotely from the retail seed
distribution center and communicatively coupled to the
first retail seed distribution center and to a plurality of
other retail seed distribution centers geographically dis-
tinct from the first retail seed distribution center. The first
retail seed distribution center receives a re-supply of
chemicals from a third party chemical supplier that is dis-
tinct from the first retail seed distribution center, which

sends the re-supply in response to provision of the op-
erational data to the remotely-hosted information system.
[0011] In another aspect, a process for automatically
treating seed at a retail seed distribution center includes
automatically applying, via a sealed seed treatment sys-
tem, a plurality of chemical treatments to a batch of seed
based on a seed treatment recipe. Operational data rep-
resenting at least consumption of individually-maintained
chemicals is automatically collected and provided to a
remotely-hosted information system located remotely
from the retail seed distribution center. A re-supply of
chemicals is received from a third party that is distinct
from the retail seed distribution center in response to the
providing of the operational data to the remotely-hosted
information system.
[0012] In another aspect, an information system for
supporting operations of a plurality of geographically dis-
tributed retail seed treatment centers is provided. The
system includes a network interface module adapted to
be communicatively coupled to a plurality of retail seed
treatment systems that are located at the plurality of retail
seed treatment centers. An account service logic module
is adapted to communicatively interface, via the network
interface module, with a plurality of distinct parties includ-
ing a seed retailer party corresponding to each of the
retail seed treatment centers, and at least one supplier
party. The account service logic module is adapted to
provide information exchange functionality between
each seed retailer party and the at least one supplier
party, where operational data that is automatically gen-
erated by the seed treatment system of each seed retailer
party is received by the account service logic module and
provided to the at least one supplier party, and where
material handling data that is generated by the at least
one supplier party is received by the account service logic
module and provided to each seed retailer party.
[0013] In a further aspect, a method for supporting op-
erations of a plurality of geographically distributed retail
seed treatment centers by an automated information sys-
tem includes: communicating, via a network interface
module, with a plurality of retail seed treatment systems
that are located at the plurality of retail seed treatment
centers; communicating, via the network interface mod-
ule, with a plurality of distinct parties including a seed
retailer party corresponding to each of the retail seed
treatment centers, and at least one supplier party; and
facilitating information exchange between each seed re-
tailer party and the at least one supplier party, such that
operational data that is automatically generated by the
seed treatment system of each seed retailer party is re-
ceived via the network interface module and provided via
the network interface module to the at least one supplier
party, and wherein material handling data that is gener-
ated by the at least one supplier party is received via the
network interface module and provided via the network
interface module to each seed retailer party.
[0014] According to the invention, an automated seed
treatment system is adapted for on-site operation at a
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retail seed distributor. In the system, a sealed seed-treat-
er vessel is configured to apply a plurality of chemical
treatments to a batch of seed based on a seed treatment
recipe. A plurality of pump-stations are sized to receive
a sealed transportable chemical container, each pump-
station includes a pump and a pump controller configured
to operate the pump, and a flow channel fluidly coupled
to the seed-treater vessel. A programmable system con-
troller is electrically coupled to the pump controller of
each of the plurality of pump-stations. The controller is
configured to receive a material transfer indication from
each of the plurality of pump-stations and issue com-
mands to the pump controller of each pump-station in
response to the seed treatment recipe. The programma-
ble system controller is further configured to collect op-
erational data representing at least consumption of
chemical from the chemical container at each of the
pump-stations based on the corresponding material
transfer indication during seed treatment and to provide
the operational data to a remotely hosted information sys-
tem, which is located remotely from the site of the retail
seed distributor and accessible to at least one third party
that is distinct from the retail seed distributor.
[0015] In yet another aspect of the disclosure, an au-
tomated seed treatment system adapted for on-site op-
eration at a retail seed distributor includes a sealed seed-
treater vessel configured to apply a plurality of chemical
treatments to a batch of seed based on a seed treatment
recipe. A plurality of pump-stations are sized to receive
a sealed transportable chemical container, each pump-
station including a pump and a pump controller config-
ured to operate the pump, and a flow channel fluidly cou-
pled to the seed-treater vessel. A programmable system
controller is electrically coupled to the pump controller of
each of the plurality of pump-stations and configured to
receive a material transfer indication from each of the
plurality of pump-stations and issue commands to the
pump controller of each pump-station in response to the
seed treatment recipe. The programmable system con-
troller is configured to transmit the seed treatment recipe
to a remotely-hosted database and, in response thereto,
to receive from the remotely-hosted database handling
and warning label information corresponding to the seed
treatment recipe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The embodiments of the present invention may
be more completely understood in consideration of the
following detailed description of various embodiments of
the invention in connection with the accompanying draw-
ings, in which:

Figure 1 depicts an exemplary embodiment of a seed
treatment system with ten keg stations, a flex-tank
station, and an agitator station.

Figure 2A-2B is a block diagram of an exemplary

embodiment of a seed treatment system.

Figure 3 is a block diagram of an exemplary embod-
iment of a keg station.

Figure 4 depicts an exemplary embodiment of a keg
station.

Figure 5 depicts an exemplary embodiment of a seed
treatment applicator and drum.

Figure 6 is a block diagram of an exemplary embod-
iment of a seed treatment system that includes a pre-
mix drum.

Figure 7 is a block diagram of communications be-
tween some of the components of a treatment sys-
tem and a hosted information system according to
one embodiment.

Figure 8 is a simplified block diagram illustrating var-
ious functional components of hosted information
system 180.

Figure 9 is a block diagram illustrating communica-
tion and product flow between retail locations, sup-
pliers, and consumers according to an embodiment
of the invention.

Figures 10A-10C depict exemplary seed treatment
system pump station detail screens according to one
type of embodiment.

Figure 10D depicts an exemplary flex fill instruction
screen according to one embodiment.

Figure 10E depicts an exemplary seed treatment
system multi-station status screen according to one
embodiment.

Figure 11 is a flow diagram depicting an exemplary
dynamic application and adaptation of a treatment
process according to one embodiment.

Figure 12 is a flow diagram illustrating an adaptive
pump rate algorithm according to an embodiment of
the present invention.

Figure 13 is a flow diagram illustrating the use of
externally-supplied data from various sources by a
seed treatment system according to one embodi-
ment.

Figure 14 depicts a high-level block diagram of warn-
ing label server and database coupled to a plurality
of user terminals and seed treatment stations via the
Internet and a private network, according to an em-
bodiment.
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Figure 15 depicts a high-level block diagram of warn-
ing label server and database coupled to a remote
seed treatment station with a local database, accord-
ing to an embodiment.

Figure 16 depicts an exemplary embodiment of a
seed-treatment component selection user-interface.

Figure 17 depicts the selection of three seed treat-
ment components in the user-interface of Figure 16,
according to an embodiment.

Figure 18 depicts an exemplary embodiment of a
customized seed treatment warning label.

Figure 19 depicts an exemplary embodiment of a
customized seed treatment warning label.

Figure 20 depicts a high-level block diagram of an
exemplary embodiment of a seed treatment station
coupled through a network to a chemical company
server system and a third-party warning label regu-
latory authority.

[0017] While the present invention is amendable to var-
ious modifications and alternative forms, specifics there-
of have been shown by way of example in the drawings
and will be described in detail. It should be understood,
however, that the intention is not to limit the present in-
vention to the particular embodiments described. On the
contrary, the intention is to cover all modifications, equiv-
alents, and alternatives falling within the spirit and scope
of the present invention.

DETAILED DESCRIPTION

[0018] Crop seeds can be treated with a variety of com-
ponents or formulations such as fertilizer, herbicide, fun-
gicide, insecticide, or any of a variety of combinations of
these chemicals, typically along with a colored dye or
other indicator that the seed is treated. A seed treatment
recipe or combination of formulations can vary due to the
needs of a farmer who will plant the seed, the type of
seed, and the seed-growing environment. The term for-
mulation as used herein denotes combinations of chem-
icals for use in seed treatment. The term recipe as used
herein is meant to encompass formulations as well as
process steps for treating seed. Environmental factors
can include, the geographic planting region, soil types,
the potential presence of specific plant diseases or pests,
climate, growing season, etc. A farmer may need to ac-
count for some or all of these variables when selecting
seeds and requesting seed treatments prior to planting.
[0019] Due to the variety of seed types and chemical
treatment formulations that are available it is not efficient
or necessarily practical to produce or maintain an inven-
tory of treated seeds with all possible combinations of
seed and seed-treatments that are be desired to accom-

modate the widest possible variety of seed-treatment re-
quests. Given the potentially hazardous nature of some
chemicals it is important that only an appropriate amount
of chemical treatment be applied to a batch of seeds, that
all appropriate regulations be followed in the handling
and application of chemical formulations, and that expo-
sure of the chemicals to humans or the external environ-
ment is limited to the extent feasible. Therefore, one as-
pect of the present invention is directed to enabling a
seed retailer to accurately and dynamically treat a wide
variety of seeds with any of a number of chemical treat-
ment formulations at the retailer’s point of sale, in an on-
demand fashion, with a safe and contained automated
treatment system.
[0020] In an embodiment of the present invention, ap-
plication of one or more seed treatment formulations, ei-
ther alone or in a mixture with each other, as defined by
a treatment recipe, are metered by pumps that are con-
trolled electronically via a programmable electronic con-
trol panel. The electronic control panel can include a
unique and custom-programmed controller or computer
that "drives" or operates a treatment system based on
one of a variety of entered chemical treatment recipes.
The controller is configured with software to also oversee
or monitor all processes during treatment, including the
rate and quantity of each chemical treatment formulation
that is applied to the seed as well as the rate the seed
flows through the treatment apparatus. During the seed
treatment process the controller software can be config-
ured to monitor environmental conditions such as ambi-
ent temperature, relative humidity, and the moisture con-
tent of seed entering and exiting a seed treatment appa-
ratus, and adjust the treatment rate in response to one
or more of these conditions.
[0021] The operator of an embodiment of a seed treat-
ment device of the present invention can select a recipe,
and instruct a system controller to in turn operate one or
more pumps, attached to various drums or kegs contain-
ing components of the recipe, to deliver the component(s)
from the keg to a manifold system or other apparatus that
applies the components to a batch of seed. In this man-
ner, the various components of the recipe are transferred
from the kegs to the application area of the seed treat-
ment device and are applied in the proper amounts to
coat a quantity of seed in the seed treatment device. The
need to pre-mix or hand-mix various recipe components
and chemical formulations can be reduced or entirely
eliminated. Alternatively, pre-mixed chemical formula-
tions can also be provided to the system from an inter-
mediate mixing or slurry tank and any associated pumps,
hoses, or other plumbing to accommodate an already
installed seed treatment system or chemical treatment
components that are not available in keg-style contain-
ers.
[0022] In an embodiment of the present invention, the
system can maximize the utilization of purchased treat-
ment components by withdrawing substantially all of the
component from each keg, thereby minimizing the
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amount of unutilized contents in the keg. For example,
as the contents of a keg are depleted, or nearly depleted,
sensors associated with the kegs can provide a signal
through an interface to the system controller that can
then issue an alert the custom seed-treater’s operator
indicating an instruction to prepare to replace the keg in
a timely fashion. The sensors can monitor each unique
keg to continuously calculate the amount of chemical
composition remaining in each keg as its contents are
applied during the treatment process based on the
changing weight of the keg as provided to the system by
the scale or load cell positioned under each keg at each
keg station. When the weight of the keg stops changing
during the application of the chemical treatment compo-
nent the system can determine that the keg is effectively
empty and that further pumping action could introduce
air into the treatment lines. This allows the system to
withdraw the entire treatment component in the keg that
can be physically extracted with the dispensing hard-
ware, while still preventing the system from under treating
a batch of seed due to an empty keg. When the system
has determined that no more fluid can be withdrawn from
the keg the system can pause the treatment process until
the keg is replaced, or begin withdrawing, or increase
the pumping rate, of the same treatment component fluid
from a different keg station that is equipped with an equiv-
alent treatment component.
[0023] An embodiment of the present invention utilizes
bar codes or RFID tags to uniquely identify each individ-
ual keg, drum, or other chemical container. The identifi-
cation information encoded on each keg by a bar code
label or RFID tag can include information such as the
manufacturer of the contents of the keg, the batch or lot
number associated with the contents of the keg, the size
or capacity of the keg, the actual weight of the keg when
empty, the actual amount of chemical product contained
within the keg as provided by the manufacturer or chem-
ical supply company, the density of the chemical product
contained within the keg, a check digit to authenticate or
error check the identifying data, a unique keg serial
number, or other useful identifying information. In one
embodiment a RFID chip can be embedded in a bar code
label to provide additional or redundant keg information
to the system.
[0024] An embodiment of the present invention in-
cludes modular keg stations that connect individual kegs
of chemical formulations to a seed treatment apparatus.
A plurality of keg stations are coupled to a manifold that
can combine the formulations from a plurality of kegs into
a mixture as directed by a recipe that is programmed into
a system controller. The resulting fluid mixture can be
further mixed by directing the fluid through an oscillatory
baffled reactor, a slurry tank, or other fluid mixing appa-
ratus prior to application of the chemical to the seeds by
the seed treatment apparatus. Water from an external
source can be injected into the fluid mixture to control
the concentration or moisture content of the formulation.
The system or an operator can adjust the concentration

of the formulation to accommodate the application speed
of the seed treatment apparatus. The amount of time a
quantity of seed must remain in the treatment apparatus
to be properly coated with the formulation can be de-
pendent on the concentration of the formulation, the
moisture content of the seeds being treated, and ambient
conditions such as temperature, relative humidity and
atmospheric pressure. Ambient conditions can be mon-
itored by a weather station apparatus coupled to the sys-
tem.
[0025] An embodiment of the present invention in-
cludes a Graphical User Interface (GUI) that can provide
real-time seed treatment reporting, inventory status and
information, keg status reporting, weather conditions,
and alert notifications, along with an interface to configure
recipes and batches for seed treatment. The GUI pro-
vides a local operator with the capability to configure the
system for operation and to monitor the chemical treat-
ment process. The GUI can also provide an interface to
initiate or review updates to recipes that are downloaded
from a remote location via the system’s network connec-
tion. The GUI can also provide an interface to enter or
configure a customized recipe or the rate of treatment
application at the local installation of the system.
[0026] Turning now to the figures, an exemplary on-
demand seed treatment system is depicted in Figure 1.
The seed treatment system 100 can include a system
controller 102, a plurality of keg stations 104 each typi-
cally including a replaceable keg 106 containing a chem-
ical treatment, a pump 108 and scale 110. A keg 106
(also referred to as a drum or container) can be in a range
of sizes, for example in an embodiment the keg 106 can
have a capacity of approximately fifteen gallons (56,8 L) .
Alternative kegs can range in size from five to twenty-
five gallons (18,9 L to 94,6 L) . In yet another related
embodiment, kegs can range in size from seven to fifty-
five gallons (26,5 L to 208,2 L) . In an embodiment the
keg 106 can have a capacity of approximately thirty gal-
lons (113,6 L). Figure 1 depicts an exemplary embodi-
ment of a seed treatment system with ten keg stations
104, a flex-tank station 160, and an agitator station 170.
The agitator station 170 can include a stirrer mechanism
142 actuated by a stirrer-motor 138, as depicted in the
example keg station in Figure 3.
[0027] The pump 108 for each of the plurality of keg
stations 104 can provide chemical treatment from each
keg 106 to a seed treatment application apparatus 200.
In an embodiment pump 108 can be a peristaltic pump,
or roller pump, a high-volume fluid pump, or another ap-
propriate type of positive displacement pump. The sys-
tem controller 102 can be coupled to a user-interface 112
such as a graphical touch-screen that can provided a
user or operator of the seed treatment system 100 with
a variety of menus, alerts, alarms, data-entry fields, and
other options to configure or operate the system 100.
The system controller can also be coupled to a local
weather monitoring station that can provide the system
with the ambient temperature, relative humidity, and at-
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mospheric pressure. An emergency stop button or switch
can be coupled to the system controller 104 to allow an
operator to immediately halt the treatment process in
case of an emergency or other system failure.
[0028] Referring to Figure 2A, in the example embod-
iment shown the system controller 104 is connected to
a network 120, such as the Internet, a private corporate
intranet, a cloud-based computer network, a cellular tel-
ephone network, or suitable one or more communication
networks. Network connectivity to the system controller
102 can be bidirectional. The system 100 can be con-
nected through network 120 to a remote data storage
and reporting facility 122. The facility 122, or back office,
can include one or more databases, or an inventory man-
agement system such as an enterprise resource planning
(ERP) product available from SAP AG or other software
provider, and an electronic computer readable storage
medium configured to gather, process, and store any da-
ta received from one or more individual treatment sys-
tems 100.
[0029] In a related embodiment, the reporting facility
122 can also store and distribute through network 120
treatment recipes and formulation information for the var-
ious chemical treatment formulations. Formulation infor-
mation can include label data, manufacturer information,
lot or batch identification and properties, formulation
properties such as density or stirring requirements, and
any other relevant data that may be useful for the appli-
cation of the chemical formulation to treat seeds.
[0030] In one embodiment the reporting facility 122 can
manage and track the location, use, and contents of each
individual keg 106 that has been registered with the fa-
cility 122. Each keg 106 includes a bar code or RFID tag
to uniquely identify each individual keg, drum, or other
chemical container. An RFID tag can be embedded in a
barcode label affixed to each keg 106 to provide redun-
dant or additional information. The identification informa-
tion encoded on each keg 106 by a bar code label or
RFID tag can include information such as the manufac-
turer of the contents of the keg, the batch or lot number
associated with the contents of the keg, the size or ca-
pacity of the keg, the weight of the keg when empty, the
weight of the keg when assembled with a pre-installed
stirring apparatus, the actual amount of chemical product
contained within the keg as provided by the manufacturer
or chemical supply company, the density of the contents
of the keg, a check digit to authenticate or error-check
the identifying data, a unique keg serial number, or other
useful identifying information or data.
[0031] For example, a seed company can utilize real-
time access to the seed treatment system 100 to modify,
replace, or update seed treatment recipes or formula-
tions. Treatment information for every batch of seeds can
be transmitted to the treatment controller 102 from a data
storage point at an individual seed company, from a
cloud-based data store, or reporting facility 122, through
a network 120.
[0032] In an embodiment system 100 can be config-

ured to only produce batches of treated seed in accord-
ance with pre-programmed recipes, or recipes that are
purchased or downloaded from the remote data storage
and reporting facility 122. In another embodiment system
100 can be configured to allow customized or unique
recipes to be programmed directly into the system 100
through the user-interface 112 or by coupling the system
controller 102 to a personal computer, a tablet computer,
a removable non-volatile media storage device or other
computer readable medium, from which the customized
recipes can be received. The capability of the system
100 to lock out unauthorized recipes and otherwise con-
trol the administration of the system can be accomplished
with a security log-in mechanism or other access control
that can prevent unauthorized access or modification to
the system 100 and its configuration while still providing
access to individual users or operators that can initiate,
monitor, and complete the batch treatment process. Us-
ers or operators can optionally be allowed to adjust the
overall treatment rate in order to accommodate seed han-
dling needs or variances in the performance of specific
seed treatment apparatus or components. The system
controller 102 can also be configured to record a user-id
associated with an individual user that is operating the
system 100 such that a database record for each batch
of treated seed can include the user-id of the individual
associated with that batch.
[0033] The tracking and management of each keg 106
can also provide for first-in first-out (FIFO) management
of individual chemical formulations. For example, if a re-
tail location receives separate deliveries of identical
chemical formulations at different times the system 100
can require that the older chemical formulation to be
placed on a keg station 104 before the newer, second-
to-arrive, keg. In this manner the efficacy of the chemicals
is managed and monitored. In a related approach, if an
individual keg is stored in an inventory for a period of time
longer than desired to ensure the efficacy of the chemical
formulation, the system 100 can prevent the use of that
keg if an operator attempts to use the chemical formula-
tion after it has expired. In one embodiment the system
100 can instruct the operator to return the keg to an ap-
propriate chemical recycler or the original chemical sup-
plier. In one embodiment the system can notify the chem-
ical supplier, through a network connection 120 to a cen-
tral data store, of the location of each keg that contains
an expired product.
[0034] Figures 2A, 2B, and 3-4 depict exemplary em-
bodiments of keg station 104. A keg station 104 can in-
clude a scale 110 mounted on a base platform, the scale
being sized to receive a single keg 106. The scale 110
can provide continuous or periodic measurements of the
weight of the keg 106, and any changes in the weight of
the keg 106 that would indicate a change in the volume
of chemical stored in the keg 106. The scale 130 of the
keg station 104 can be electrically coupled to the system
controller 102 and provide weight measurements to the
system controller, as depicted in Figure 2A. In a related
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approach, as shown in Figure 3, the scale 110 can be
electrically coupled to a station controller 130. When the
density of a chemical formulation is known, typically re-
trieved from information encoded in an RFID tag or man-
ually provided to the system controller 102, an accurate
measurement of the weight of a keg 106 and the change
in weight of the keg over time can be used to calculate
the volume and rate of chemical being delivered to the
seed treatment applicator 200. The calculated volume
and rate of delivery can be utilized by the station controller
130 to automatically adjust or fine tune the delivery rate
of each chemical component to match the desired appli-
cation rate as provided in a treatment recipe.
[0035] The monitoring of the changes in the weight of
the keg 106 via scale 130 during the application process
can provide the system controller 102 with accurate data
indicating the amount of chemical that is actually being
applied to a quantity of seed being directed into the seed
treatment applicator 200. Accurate weight measure-
ments of the keg 106 and its contents can be obtained
through the use of a motion sensor coupled to the scale
110 and in communication with the controller 130 such
that the station controller 130 is notified of movement that
could cause the scale 110 to provide an inaccurate read-
ing. Oscillations due to the placement of a new keg on a
scale, floor vibrations, or accidental contact with a keg
106 by an operator or other external source can cause
inaccuracies that should be minimized or avoided by only
weighing the keg when the scale is providing a stable
reading and no motion is detected.
[0036] Generally, a keg station 104 can include a mod-
ular platform or station that includes a scale 110 or load-
cell to continuously or periodically measure the weight
of a keg 106 and its contents, an accurate variable-flow
pump 108 configured transfer specific amounts of fluid
from a keg 106 to an applicator manifold 136, a stirrer
assembly 138 that includes a motor and stirrer-coupler
140 coupled to a stirring apparatus 142, an air removal
valve 144 that can prevent gas build-up in the fluid lines
to manifold 136 and remove any air introduced into the
line, a keg coupler 148 and associated piping or tubing
to deliver the contents of an individual keg 106 to the
seed treatment apparatus 200. Coupler 148 can be a
quick connect coupling device that is self-sealing, for ex-
ample, a commercially available RSV (Reusable Stain-
less Valve) closed chemical system coupler as produced
by Micro Matic USA, Inc. of Sparks, NV. Coupler 148 can
include a return port that allows any over flow from air
removal valve 144 to be returned into keg 106.
[0037] Keg station 104 can also include a station con-
troller 130 coupled to a pump 108 that can operate to
remove the chemical contents from the keg 106 through
coupler 148. The station controller 130 can be electrically
coupled to the system controller 102. The system con-
troller can provide the station controller 130 with com-
mands directing the operation of pump 108. Commands
can include pump speed, pumping duration, and pump
direction. The station controller 130 can transmit pump

or station data to the system controller 102. Station data
can include weight measurements supplied by the scale
110 to the station controller 130. Additional details re-
garding keg stations can be found in U.S. Provisional
Application no. 61/469,370.
[0038] Seed treatment chemicals can be distributed in
drums or kegs 106 with a capacity of approximately fif-
teen gallons, (56,8 L) although other sized kegs of ap-
proximately five to sixty gallons (18,9 L to 227,1 L) can
also be accommodated by various embodiments. Kegs
or drums with a capacity of greater than approximately
fifty-five gallons (208,2 L) may call for larger or additional
load cells in scale 110. Kegs 106 are generally configured
to reduce the potential for spillage or contamination and
provide a safe and convenient mechanism for transport.
Each keg 106 can be labeled or coded with a bar-code,
quick response (QR) code, a Radio Frequency Identifi-
cation (RFID) tag, another unique identifier, or a combi-
nation of identifiers, that can include or reference infor-
mation such as the chemical contents, weight, formula-
tion, batch number, lot number, manufacturer, capacity,
owner, or status of the keg and its contents.
[0039] Each keg can include a separate stirrer coupler
140, a coupler 148 that can be in fluid communication
with a dip tube in the keg 106, and a fill port 151. The
stirrer 142 and stirrer-coupler 140, along with the coupler
148 can be installed prior to filling the keg. Once filled
with a chemical treatment component the fill port 151 can
be sealed such that fluid can only be withdrawn from the
keg 106 through the coupler 148. In this manner the keg
can remain sealed during transit and use, preventing or
minimizing any risk of spillage or contamination of the
contents of the keg 106.
[0040] Keg station 104 can include a reader that is elec-
tronically coupled to the station controller 130 or the sys-
tem controller 102. In various embodiments of the inven-
tion the reader can comprise a bar code scanner, a RFID
tag reader, a QR code reader, or any other appropriate
inventory identification or monitoring equipment. In the
example of an RFID tag reader, the reader 132 can be
coupled to the keg station 104 such that only a single
keg 106 can be positioned such that an RFID tag dis-
posed on the keg 106 can be read by the reader 132.
The reader can provide the RFID tag data from keg 106
to the station controller 130 or the system controller 102.
The link between the reader 132 and the station controller
130 or the system controller 102 can be wired or wireless.
[0041] In a related embodiment the reader 132 can
comprise a wireless bar code scanner that is in electronic
communication with the system controller 102. The sys-
tem controller 102 can be configured to require that the
reader 132 identify a keg 106 when it is placed on the
scale 110 prior to the activation of pump 108. In this man-
ner the system controller can update an inventory data-
base, a batch report, and monitor the chemical formula-
tion contained in each keg 106 at each station 104.
[0042] Keg 106 can include an internal stirrer mecha-
nism 142 to accommodate chemicals that must be stirred
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or agitated prior to application. The stirrer mechanism
142 can include a stirring port 140, an example of which
is depicted in Figure 3. The stirring port 140 is coupled
to stirrer mechanism 142 disposed within the keg 106.
Proper stirring or agitation may be needed for certain
chemicals on a periodic basis, or within a period of time
prior to application. The stirrer mechanism 142 is actu-
ated by a stirrer-motor 138 that can be electrically cou-
pled to the station controller 130.
[0043] The system controller 102, in communication
with the station controller 130, can be configured to en-
sure that chemical stirring or agitation only occurs at ap-
propriate times and intervals. For example, the system
controller 102 can direct the station controller 130 to pre-
vent operation of the stirrer mechanism 142 during the
application of a chemical formulation from a keg 106,
thereby eliminating or reducing potential weight meas-
urement inaccuracies at the scale 110 due to the "slosh-
ing" or movement of the contents of the keg 106. The
system controller 102 can coordinate stirring of chemical
formulations at various keg stations 104 in order to opti-
mize the availability of the chemical formulations in the
kegs 106 for treatment applications. In a scenario where
multiple application batches are scheduled the system
controller 102 can direct the one or more station control-
lers 130 to activate the stirrer mechanisms 142 in a plu-
rality of kegs 106 that are needed for a subsequent batch
application during a first batch application utilizing a rec-
ipe that does not include that plurality of kegs 106.
[0044] The station controller 130 can include a timer
or timing mechanism that can be configured or pro-
grammed to activate individual keg 106 stirrer mecha-
nisms 142 at periodic or preset intervals. For example,
a specific chemical at a specific keg station could require
ten-minutes of stirring once every hour. A second chem-
ical in a keg 106 mounted at a second keg station could
require a one-hour period of stirring prior to application.
The station controller 130 can be configured to accom-
plish both requirements with a periodic stirring of the first
chemical every hour, and with a daily timer that activates
the second keg stirrer at 7 AM, one-hour prior to begin-
ning a programmed 8 AM batch application.
[0045] As a chemical fluid is pumped out of a keg 106
the fluid can pass through a filter 150 that can remove
particulate matter before entering the pump 108. The
pump 108 can then direct the fluid through an air-removal
valve 144 that can prevent the formation of air pockets
in a fluid line that connects the keg station 104 to the
manifold 136 and ultimately to the application apparatus
200.
[0046] The system controller 102 and the station con-
troller 130 can be coupled with a bidirectional communi-
cation channel or protocol that requires both the system
controller 102 and the station controller 130 to acknowl-
edge the other prior to the beginning of a treatment ap-
plication. This configuration can provide the system con-
troller 102 with a mechanism to verify the presence and
working operation of each station controller 130 on a plu-

rality of keg stations 104. Similarly, the loss of commu-
nication in either direction between the system controller
102 and any individual station controller 130 can cause
an alert or alarm to be issued. The presence of an alert
may require operator action or result in an automated
pause or shutdown of a batch treatment application.
Treatment can be paused or temporarily suspended by
stopping each pump 108 on each station 104, as well as
stopping the flow of seed into or through a seed treatment
apparatus.
[0047] Figure 5 depicts an exemplary seed treatment
apparatus 200 that includes a housing 202 including an
inlet 204 to a chemical applicator 206. In an embodiment
chemical applicator 206 can include a seed wheel, a dis-
persion cone, an atomizer wheel, and an outlet connect-
ed to a polishing drum 208 or mixing chamber. The chem-
ical applicator 206 can be in fluid communication with
one or more kegs 106 containing chemical formulations
for treating the seeds via an inlet tube 210. The inlet tube
210 can be coupled to a plurality of kegs 106 by a multi-
port manifold 136, as depicted in Figure 2A. The seed
treatment apparatus 200 can be connected to a system
controller 102 with a processor that is coupled to a control
panel or touch screen 112 for monitoring or operating the
system.
[0048] A seed treatment apparatus 200 coupled to a
system controller 102 can be configured to proportion
both amounts of seed and treatment products to the pol-
ishing drum 208 or mixing chamber in order to provide
for minimal treatment product waste and consistent treat-
ment product application. The seed treatment system
100 can include sensors, flow meters, and/or controls to
monitor/control both the flow rates of the treatment prod-
ucts coming out of the pumps 108 and the metered vol-
ume of seeds entering or exiting the chemical applicator
206. Based upon a pre-programmed recipe system 100
can automatically adjust the flow rates of the treatment
products based on the volume of seeds to be treated that
are supplied to apparatus 200 at a given time in order to
control the amount of treatment product applied to the
seeds. Thus, if a flow sensor sensing the flow rate of the
treatment products and a seed sensor sensing the vol-
ume of seeds indicate that the ratio of flow rate to volume
is not within a desired amount of a predetermined optimal
ratio or a range of ratios, the system 100 can automati-
cally adjust the flow rate of seeds and/or the volume of
chemical treatment product. This provides a more accu-
rate distribution of treatment product to the seed than
previously possible because the correlation of volume of
seeds to amount of treatment product is consistently
maintained. Additional seed-treatment apparatus disclo-
sure is provided in U.S. Patent Publication No.
2011/0027479.
[0049] The exemplary embodiment of a seed treat-
ment system depicted in Figure 1 includes a flex-tank
station 160. The flex-tank can include a water source for
treatment recipes that call for the dilution of the combined
chemical formulations or the addition of a solid or pow-
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dered component, such as an inoculant, that is mixed
with water before seed treatment. The flex-tank can in-
clude a portal to introduce other components into the
system 100 as required by the recipe or a customer’s
specific request. The system 100 can also include a sep-
arate water supply line that can be controlled by an elec-
tronic valve or pump, that when coupled to the system
controller 102 can be used to dilute the various chemical
components that are combined into a treatment formu-
lation as directed by an individual recipe.
[0050] The fluid supply lines between stations 104 and
apparatus 200 are not shown for clarity, however each
station 104 includes an individual fluid supply line that is
connected to a manifold input of apparatus 200. Typical
input manifolds can range in size from two to twenty in-
puts, although additional inputs can be accommodated
with larger manifolds. Manifolds can be configured such
that the individual chemical formulations are thoroughly
mixed together prior to deliver to a seed treatment appa-
ratus 200 for application to a batch of seeds.
[0051] Figure 6 depicts a related embodiment to sys-
tem 100 that includes a mixing drum 172 that can receive
a plurality of chemical formulations from a plurality of keg
stations 104. The mixing drum 172, in one embodiment,
can include a container with an optional agitator or stirrer
that can hold and thoroughly mix the chemical formula-
tions that compose a selected recipe. In one example
embodiment, mixing drum 172 holds 30 gallons (113,6
L). The contents of the mixing drum 172 can be pumped
or otherwise delivered to the seed treatment apparatus
200 for application to a batch of seeds. The mixing drum
172 can also be configured to receive, through a port,
valve, or other suitable mechanism, chemical formula-
tions that are contained in kegs or packaging that is in-
compatible with keg stations 104.
[0052] In one embodiment, the plurality of keg stations
can be isolated from the mixing drum 172 and seed treat-
ment apparatus 200 such that only the contents of the
mixing drum 172 are supplied to the seed treatment ap-
paratus 200. A water supply, controlled by the system
controller 102, can inject water into the mixing drum 172
to achieve a desired concentration of the chemical for-
mulations from the keg stations 104. The amount of water
injected into the mixing drum 172 can also be regulated
by the system controller 102, or manually by a user/op-
erator, to control the moisture level on the surface of the
treated seeds. The moisture level on the surface of the
treated seeds should be maintained at a level that does
not cause the seeds to clump together, possibly clogging
a seed planting implement. The moisture level on the
surface of the treated seeds can be monitored with one
or more moisture sensors coupled to the seed treatment
apparatus 200. A moisture sensor can also be included
at the seed inlet of the seed treatment apparatus 200,
and coupled to the system controller 102, such that the
system controller 102 can adjust the concentration of the
chemical formulation to be applied to the seeds based
on the moisture content on the untreated seed.

[0053] The system controller 102 can also report errors
or failures of the treatment application apparatus equip-
ment 200. For example, indications of a seed wheel motor
failure or indications of a drum motor failure can be re-
ported or logged by the system controller 102. Other com-
munications between the system controller 102 and the
treatment apparatus 200 can include commands to start
or stop a flow of seed or if appropriately equipped, to
select one of several bins or containers of different seed
varieties. In this manner a fully-automated seed treat-
ment recipe that includes both the chemical formulations
as well as the seed variety can all be controlled by the
system controller 102.
[0054] The system controller 102 can deduce various
errors in the operation of individual keg stations 104. For
example, if a fluid supply line between the treatment ap-
plication apparatus 200 and an individual keg station 104
were to become clogged or blocked such that the pump
108 was unable to draw a chemical out of the keg 106,
the system controller 102 can detect the blockage. In the
situation where the pump 108 being operated, the scale
110 should report a decrease in the weight of keg 106
proportional to the speed of operation of the pump 108.
If no decrease in the weight of keg 106 is detected despite
the operation of pump 108 an alert can be raised or the
system controller 102 can stop any active batch treat-
ment process until the blockage is removed. Similarly, if
the pump 108 or pump motor were to fail or otherwise be
unable to withdraw fluid from keg 106 the system con-
troller 102 can issue an alert or alarm.
[0055] Any alert or alarm that is generated due to a
failure condition detected by system controller 102 can
be reported to an appropriate service provider, who can
order or maintenance or repair work. These reports can
be in the form of repair tickets that indicate the location,
type, time and potential resolution if any, of the alert or
alarm.
[0056] In one embodiment the system controller 102
can adjust the speed of a pump 108 at an individual keg
station 104 to adapt to a gradual buildup of material in a
filter 150 that can cause the actual flow rate of a chemical
formulation in a keg 106 to decrease given a constant
pump speed. In the situation where the pump 108 being
operated, the scale 110 should report a decrease in the
weight of keg 106 proportional to the speed of operation
of the pump 108. If the decrease in the rate of change of
the weight of keg 106 decreases over a period of time
where the speed of operation of pump 108 is constant
an alert can be raised or the system controller 102 can
increase the speed of the pump 108 to compensate for
the decrease in flow (rate of change of the weight of the
keg) thereby maintain the treatment formulation consist-
ency for an active batch treatment process. In this man-
ner the system 100 can self-calibrate by correlating the
speed of each pump 108 at each keg station 104 with
the change in weight of the keg 106 during pump oper-
ation. The self-calibration can be combined with the den-
sity of the contents of the keg 106, obtained by the reader
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132 scanning an RFID tag or barcode, to provide con-
sistent and accurate seed treatment.
[0057] Figure 7 is block diagram illustrating an infor-
mation exchange between the various components of
seed treatment system 100 described above and, in ad-
dition, between a hosted information system 180 accord-
ing to one type of embodiment. In various embodiments,
hosted information system 180 performs some or all of
the functions as remote data storage and back office re-
porting facility 122 described above. In addition, hosted
information system 180 facilitates information exchange
between seed treatment system 100 and multiple distinct
parties. In one embodiment, hosted information system
180 is operated by one or more of those parties.
[0058] Seed treatment system 100 can transmit and
receive a variety of electronic communications from a
hosted information system 180 through a wired or a wire-
less network. The programmable system controller 102
can be interfaced with a wired network interface circuit
192 or a wireless network interface circuit 194, such as
a LTE (e.g., 4G) modem that provides a connection to
the Internet or a private network. In one embodiment,
seed treatment 100 has both, a wired, and a wireless
interface. For instance the wireless interface can function
as a backup in case of a wired network failure. As illus-
trated in Figure 7, hosted information system 180 can
provide services for multiple different seed treatment sys-
tems 100a, 100b, 100c that may be located at geograph-
ically distinct locations and owned or operated by distinct
seed retailer organizations.
[0059] In various embodiments, hosted information
system 180 is implemented as a physical or virtual server
on one or more computer systems. The one or more com-
puter systems can be general-purpose computers having
hardware of a known architecture such as a multi-core
processor interfaced with RAM, a non-volatile storage
arrangement such as a hard disk drive or flash EEPROM
drive, system bus, input/output facilities, networking fa-
cilities, BIOS, an operating system, and a system of ap-
plication programs that, together with the aforemen-
tioned components, implements a portion, or all, of the
functionality of the hosted information system 180. The
one or more computer systems may be arranged as a
server farm, in which case the system 180 can be either
virtualized or carried out on one or more dedicated ma-
chines. The one or more computer systems may be ge-
ographically distributed e.g., as a cloud model, in which
case a coordinator program handles the distribution of
the various operations or processes that make up system
180. System 180, or portions thereof, can also be imple-
mented using ASP or web services technologies and oth-
er such models facilitating interoperability.
[0060] In one type of embodiment, hosted information
system 180 facilitates multiple, distinct, parties to supply
information for use by treatment system 100, to obtain
information from system 100 relating to its operation, or
both. Examples of the various distinct parties include:
one or more support centers of system 100 (such as, for

instance, the manufacturer or an authorized service cent-
er); one or more equipment service providers (such as a
repair center, for instance); one or more suppliers of un-
treated seed; a supplier of chemicals used in the seed
treatment; and the seed retailer, which is oftentimes the
owner and operator of seed treatment system 100 (al-
though this is not necessarily the case such as where
the operator of seed treatment system 100 is an inde-
pendent operator that provides seed treatment services
for the seed retailer).
[0061] Figure 8 is a simplified block diagram illustrating
various functional components of hosted information sys-
tem 180. Network interface module 302 facilitates data
exchange with each of the parties over one or more data
communications networks. Access security module 304
limits access to system 180 to only those parties that are
properly authorized to have such access. User interface
or application program interface module 306 provides
human or machine accessibility, or both, to authorized
parties. Account service logic module 308 contains the
essential application program logic that implements the
principle functionality of system 180, which will be de-
scribed in greater detail below. In one approach, account
service logic module 308 includes a series of distinct
functionalities that are available to corresponding parties;
thus, for instance, the seed retailer has available to it a
specialized seed retailer set of functionality, whereas a
chemical supplier has a different set of functionality. In
this example account service logic 308 includes back-
office functionality that provides data exchange function-
ality between the various parties. Administration console
module 310 provides administrative access to system
180.
[0062] The term module as used herein means a real-
world device, component, or arrangement of compo-
nents implemented using hardware, such as by an ap-
plication specific integrated circuit (ASIC) or field-pro-
grammable gate array (FPGA), for example, or as a com-
bination of hardware and software, such as by a micro-
processor system and a set of instructions to implement
the module’s functionality, which (while being executed)
transform the microprocessor system into a special-pur-
pose device. A module can also be implemented as a
combination of the two, with certain functions facilitated
by hardware alone, and other functions facilitated by a
combination of hardware and software.
[0063] In the exemplary embodiment shown, system
180 includes a plurality of databases that support various
functions or services. Each of the databases can be used
by one or more of the modules 302-310. Accounts data-
base 312 stores essential account information for each
party accessing system 180 such as access credentials,
permissions, configuration information, and the like.
Each owner/operator of each respective system 100 that
is serviced by system 180 has a corresponding account
as well corresponding to the seed treatment system.
[0064] Seed inventory database 314 represents the
un-treated seed received at each retail location, as well
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as treated seed inventory if applicable. Each lot of seed
is indexed with a unique identifier and includes a unit of
measure, such as weight. Seed parameter database 316
stores detailed information on each seed lot of pre-treat-
ed seed, including variety, source, moisture content, and
the like. This information is provided by the seed supplier,
or can be entered by the retailer or another party based
on independent testing of seed samples from each lot.
[0065] Chemical inventory database 318 stores infor-
mation pertaining to the various kegs of chemicals that
are on-hand at the seed retailer facility. This database
can also keep track of the current quantity of each chem-
ical that is being utilized such that a real-time indication
of chemical quantity and rate of use is available to certain
parties such as the chemical supplier and retailer. The
chemical inventory is also lot-specific, and can even be
keg-traceable. Chemical inventory information can be
provided by each respective chemical supplier, and can
be automatically updated by the corresponding seed
treatment system 100 as the chemicals are consumed
in processing.
[0066] Recipe database 320 maintains detailed infor-
mation describing the available formulations and recipes
that can be carried out by each system 100 that is serv-
iced by system 100. Recipe information can be provided
by the seed supplier(s), by the chemical supplier(s), by
the seed treatment system operator (i.e. retailer), or an-
other party. In a related embodiment, recipe database
320 includes a first portion that stores authorized recipes
and formulations that are available to be selected by the
seed treatment systems 100, and a second portion that
stores pre-authorized or proposed recipes that are sub-
ject to a review/approval process.
[0067] In another related embodiment, recipe data-
base 320 includes adjustment logic for making adjust-
ments or corrections to formulations or recipes based on
additional criteria such as seed parameters, current en-
vironmental conditions, farm-specific parameters such
as soil type, pests, etc., weather forecast information,
and any other parameters that can affect the perform-
ance of the treated seed. When applying the adjustment
logic, information from other databases is queried to ob-
tain the necessary input parameters to execute the for-
mulation or recipe adjustment.
[0068] Safety information database 322 stores mate-
rial safety data on chemicals as well as constraint infor-
mation that defines predetermined limits on concentra-
tions of chemicals, prohibited combinations of chemicals,
limitations on what types of chemicals or cocktails are
prohibited for certain seed types or varieties, and the like.
Essentially, safety information data base 322 maintains
rules and restrictions that prevent dangerous or merely
wasteful or otherwise undesirable results from being in-
advertently achieved due to improper formulation or rec-
ipe selection or other mistake. Safety information can be
provided by the chemical suppliers, the seed suppliers,
or other parties. In a related embodiment, account serv-
ice logic 308 includes a reconciliation function that com-

pares various safety constraints provided by various par-
ties and establishes clear limits on all recipes. Also, since
one party’s safety constraints might affect the recipe def-
inition of another party, the reconciliation function pro-
vides alerts and information exchange to allow the vari-
ous parties to discuss their potentially inconsistent con-
straints to arrive at a consensus on certain formulation
or recipe limits.
[0069] Customer database 324 stores information re-
lating to end purchasers of treated seeds and their pur-
chase histories, by batch. This data can be further up-
dated with yield information and other follow-up data sup-
plied by the end-customers to help fine-tune or more rad-
ically adjust recipes and seed variety recommendations
for each customer. Farm parameter database 326 in-
cludes specific details on the fields in which treated seeds
are to be planted. Thus, for instance, soil composition,
acidity, elevation, pests, and other relevant parameters
can be accounted for when selecting or adjusting a cus-
tomer-specific recipe.
[0070] Treatment system information 328 includes all
relevant details for each seed treatment system 100 that
is supported by system 180, including equipment config-
uration, and the like. Treatment system software data-
base 330 includes current software that should be run-
ning on each controller 102 of each treatment system
100. Software updates and system restoration points are
supported. Procurement information 332 relates to sup-
pliers of chemicals and seed, and can include contract
terms, pricing, etc., for replenishment transactions which
may be automated in some embodiments based on fore-
casts and current consumption trends.
[0071] Run history database 334 maintains records of
the parameters representing each process batch of seed
treatment systems 100. These master records can in-
clude information such as chemical utilization, power uti-
lization, other performance measures, alerts, errors, sys-
tem messages, kegs identifiers from which individual
chemicals were drawn, seed lot and quantity information,
environmental condition data such as temperature, hu-
midity, and the like, process parameters and adjust-
ments, and all other relevant batch-specific history. Re-
ports database 336 contains report form data on which
reporting functionality is based, as well as records of com-
pleted reports to various parties in association with each
seed treatment system 100. Specialized reports can be
generated for individual parties, such as chemical sup-
pliers, seed suppliers, operations service support provid-
ers of systems 100, retailers, etc.
[0072] Figure 9 depicts examples of separate organi-
zations that transact, and exchange information, with an
individual seed retailer 186 equipped with a seed treat-
ment system 100. Individual transactions can be logged
by the system 100 and held locally in an internal database
on computer readable storage coupled to the system
controller 102. The transactions can also be reported to
the hosted information system 180 in real-time or in pe-
riodic communication or synchronization intervals. Ex-
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amples of transactions include receipt of seed or chem-
ical treatment inventory, replenishment orders, seed
treatment forecasts, and seed treatment application in-
formation for individual batches.
[0073] This communication with hosted information
system 180 can include software updates, transaction
data, alert messages or alarms, and data related to a
master database of recipes and formulation information.
Additionally, other entities such as an operations support
center 182, an equipment service department 184, indi-
vidual seed supplier companies 188 can all transmit and
receive data from the hosted information system 180 as
appropriate.
[0074] In one type of embodiment, generally, informa-
tion that is sent by seed treatment system 100 to hosted
information system 180 is operational information relat-
ing to status and operational history of system 100. Op-
erational data can include such data items as seed treat-
ment system parameter information, run history informa-
tion, current status information, material usage informa-
tion, and the like. Likewise, in a general sense, informa-
tion received by system seed treatment system 100 from
hosted information system 180 is material handling data
that relates to how system 100 tracks material invento-
ries, conducts seed treatment, and the like. Material han-
dling data in this sense can include such data items as
inventory, recipe, formulation, seed parameter, safety in-
formation, and the like.
[0075] In a related embodiment seed treatment system
100 exchanges transactional and downstream informa-
tion relating to sales of material to the operator of system
100, retail sales of treated seed to end-customers, and
finished product performance, as reported back by the
end-customers. In another related embodiment, seed
treatment system 100 transmits locally-obtained data for
storage at hosted information system 180, which may or
may not be used to exchange with other parties, such as
certain end-customer-specific data, operator-entered
data such as recipes, and the like.
[0076] In another related embodiment, seed treatment
system 100 serves as an entry point for proposed formu-
lations and recipes, as entered by the retailer-operator
via user interface 112. This proposed recipe information
is sent to hosted information system 180, where it is made
available to an approval entity, which can be the chemical
supply company 190, seed supply company 188, or op-
erations support center 182 (or a combination of these
entities). The proposed information may be stored in
treatment system information database 328 or in a non-
approved section of recipe database 320 according to
various embodiments. Subsequently, the approval entity
either accepts, rejects, or modifies the proposed recipe
or formulation. Modified and accepted formulations, are
then published as available recipes in recipe data base
320, for example. In one particular embodiment, the sub-
mission and approval process is automated by being car-
ried out under program control, where portions of the
processing are carried out by account service logic mod-

ule 308, and portions of the processing are carried out
by a data processing system at the approval entity.
[0077] In a related embodiment, the entire recipe sub-
mission, review, and approval process is carried out by
hosted information system 180. In this approach, the
safety and constraint information stored in database 322
is read and applied by an approval function of account
service logic 308. In this regard, hosted information sys-
tem 180 provides not only information exchange servic-
es, but also decision system services. Thus, according
to various embodiments, hosted information system 180
processes the data received from each seed treatment
system 100, in combination with information received
from the chemical and seed suppliers, and from opera-
tions support center 182.
[0078] In various embodiments, a chemical supplier
190 can transmit recipe information, material safety-re-
lated information, along with process requirements data,
such as specifications or constraints on chemical mix-
tures, concentrations, lot codes, and the like. Additional-
ly, chemical supplier 190 or operations support center
182 can receive from system 100 process logs and per-
formance-related information, or other results informa-
tion via hosted information system 180. In a related em-
bodiment, chemical supplier 190 can obtain feedback in-
formation based on crop growth performance for individ-
ual end customers (farmers) or in various aggregated
combinations, such as those based on formulation/reci-
pe, farm parameters, seed variety, etc.
[0079] At least one chemical supply company 190 pro-
vides the chemical inventory 195 to be used for seed
treatment to seed retailer 186. One or more seed suppli-
ers 188 each provides seed inventory 189 seed retailer
186. Chemical inventory 195 and seed inventory 189 can
be scanned, recorded, and confirmed electronically at
the retail location 186, and this information can be up-
dated to hosted information system 180.
[0080] In one embodiment, seed treatment system 100
includes a provision to facilitate tracking of the various
inventories. In one example, a bar code reader or RFID
inventory control system is coupled to system 100. These
types of input devices can identify each keg 106 that is
delivered as part of the chemical inventory 195. Similarly,
each seed lot delivered as part of seed inventory 189 can
be tracked using barcode or RFID technology. This in-
formation is then transmitted to hosted information sys-
tem 180. The chemical and seed suppliers can access
the inventory data stored in the hosted information sys-
tem 180 through their respective accounts in system 180.
[0081] Figures 10A-10C depict exemplary seed treat-
ment system pump detail screens. Each station 104 can
be configured with information related to the type of
chemical formulation that will be contained in a keg 106
at each station. This configuration allows the system 100
to check that a correct replacement keg is installed at the
station by verifying that the keg bar code data for the
replacement keg matches the data associated with the
previously used keg. In an a related embodiment the bar
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code data field is replace with RFID data. This screen
also provides the option to calibrate, or zero, the scale
when kegs are replaced or swapped.
[0082] Figure 10D depicts an exemplary detail screen
that can provide an interface to configure a flex-tank sta-
tion. A flex-tank station can accommodate water or slurry
composition as depicted, or, for instance, a specialized
chemical formulation that is unavailable in a keg or drum
form factor. In either case the user can input the density
of water or the specialized chemical formulation to ensure
accurate application of the flex-tank contents based on
the measured weight of the contents. The density of the
chemical formulation can be entered manually, if known,
or populated automatically when scanned from a barcode
or other tag affixed to an individual keg when it is placed
at a keg station.
[0083] Figure 10E depicts an exemplary seed treat-
ment system multi-station status screen. This screen de-
picts the amount of fluid pumped from each station 104,
the target flow rates for each station 104, the approximate
volume of fluid remaining in each keg, and the target rate
for the seed wheel. Additionally this screen indicates that
seeds are present in a hopper that provides untreated
seeds to the seed treatment apparatus 200. A lack of
seeds in the hopper can indicate the end of a batch or
cause an alert directing the operator to introduce addi-
tional untreated seeds before continuing the chemical
application.
[0084] An embodiment of the present invention pro-
vides for the reclamation of kegs 106 and any chemical
residue or unused formulation contents upon the sub-
stantial depletion of the chemical formulation. By record-
ing the weight of the original contents in a full keg 106
prior to use, monitoring and recording the use of the
chemical formulation through continuous or periodic
weighing during the application, and recording the weight
of a keg 106 upon its removal from a station 104 and
return to a processing facility can provide for the verifi-
cation of keg integrity, and the content formulation qual-
ity. The recycling or reclamation of the keg 106, the keg
stirrer components and/or any keg port or valve compo-
nents can reduce the overall cost of chemical formulation
distribution. Environmental protection through proper
handling of the keg 106 and its contents through the dis-
tribution cycle from filling, delivery, use, return and rec-
lamation is provided by an embodiment of the present
invention that includes the tracking of each individual keg
106. The tracking of each keg 106 can be accomplished
by maintaining an inventory database of each keg 106
that includes a location and a unique identifying number,
bar code, or RFID tag data, for each keg 106. Loss pre-
vention of excess chemical and kegs can be tracked,
monitored, and remedied because a complete audit trail
of the location of each keg 106 and its contents is main-
tained.
[0085] An embodiment of the present invention in-
cludes a method of tracking the use of a chemical formu-
lation by providing a varying nominal quantity of chemical

formulation in each keg or container and recording that
nominal quantity in each container. For example a chem-
ical provider can fill a container, the container having a
unique identifier and an actual capacity greater than an
indicated capacity, with a nominal amount of a chemical
formulation above the indicated capacity and record an
original weight of the container and the chemical formu-
lation in the container. By recording the unique identifier
and the original weight of the container the chemical pro-
vider can maintain a database of information including
the precise amount of chemical formulation that was pre-
pared and distributed in the container to a customer.
[0086] The use of an embodiment of a chemical appli-
cation system, such as seed treatment system 100, can
provide the chemical provider with a mechanism to re-
motely monitor the withdrawal of the chemical formula-
tion from the container and record a quantity of the chem-
ical formulation withdrawn from the container by moni-
toring the change in weight of the container as the chem-
ical formulation is withdrawn. Upon receipt of the returned
container after the quantity of the chemical formulation
is withdrawn from the container the chemical provider
can again weigh the container and record a received
weight of the container and any remaining amount of the
chemical formulation in the container. By comparing the
received weight of the container and the weight of the
quantity of the chemical formulation withdrawn from the
container to the original weight of the container the chem-
ical provider is able to determine if the chemical formu-
lation was tampered with, spilled, diluted, or otherwise
used in a manner inconsistent with the environmental or
contractual requirements.
[0087] The generation of a report including the unique
identifier of the container, the chemical formulation, the
customer, the distributor, the original weight of the con-
tainer, the nominal amount of a chemical formulation, the
withdrawn quantity of the chemical formulation, and the
received weight of the container can provide an audit trail
that enables an investigation of any irregularities in the
handling or use of the chemical formulation.
[0088] Embodiments can provide instructions that dis-
courage any manual access to liquid seed treatment
chemicals, such as by opening and manually pouring the
chemicals out, thereby reducing the likely hood that any
chemical is spilled or contaminated. Instructions can be
provided to maintain a closure on the kegs when not
placed on a keg station and coupled to an appropriate
quick-connector.
[0089] Figure 11 depicts an exemplary flow diagram
of a process to treat a batch of seed for an end customer
and appropriately bill that customer for only the amount
of treatment chemical that was actually applied to the
end-customer’s seeds. Various operations in the sale
and billing of the chemical components utilized in a seed
treatment batch include:

• A user selecting a treatment recipe.
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• An inventory check in the local database is per-
formed for presence of the formulation(s) required
by the Recipe.

• If formulation(s) out of stock that formulation is or-
dered and the sale is postponed until the necessary
components are in-stock or an alternate recipe can
be selected.

• Upon the selection of a recipe with sufficient stock
on hand, each formulation keg at each individual
keg/pump station is weighed and the weights are
recorded in a database.

• The formulation(s) are applied to the seed batch ac-
cording to the proportions specified in the selected
recipe.

• During the application process the pump and scale
data from each station are logged.

• If a keg-swap is required to replace an emptied keg
during application, the application process can be
suspended during the swap, or utilize a second keg
station setup to supply the same chemical formula-
tion.

• Upon completion of the application process the final
pump and scale data are again logged, recording
the weight of each keg at the station and resulting
weight of the formulation applied to the seed batch.

• The volume of the formulation applied to seed batch
is calculated along with the corresponding cost of
the formulation.

• A bill is generated for amount of each chemical for-
mulation and for the total cost of the recipe applied
to the batch of seeds.

[0090] Figure 12 depicts an exemplary flow diagram
of a process to adjust the flow rate of each individual
pump during the treatment application process. Various
steps in automatic adjustment of an individual chemical
component treatment rate can include:

• Retrieving the density of each component in a treat-
ment recipe from an individual keg or a user entered
value.

• Weighing each keg containing a component required
by the treatment recipe.

• Applying each component at a rate specified by the
treatment recipe.

• Monitoring the change in weight of each keg during
the application process

• Utilizing the retrieved density information, comparing
the change in weight of each keg to the expected
component application rate and the speed of the
pump

• Adjusting the pump speed until the application rate
specified in the treatment recipe is achieved.

• Continuing to monitor the treatment rate of each
component during the entire treatment application
process.

[0091] In one embodiment the process depicted in Fig-
ure 12 can include adjusting a rate at which water is mixed
with the individual treatment components to control the
concentration of the treatment formulation. The rate of
water injection can be adjusted in response to an in-
crease or decrease of the rate of seeds flowing through
the treatment apparatus, to the relative humidity of the
environment as sensed by a weather station component,
to moisture readings obtained from seeds entering or ex-
iting the seed treatment apparatus, or in response to an
operators commands to manually increase or decrease
the moisture content of the seeds emerging from the seed
treatment apparatus.
[0092] Figure 13 is a flow diagram illustrating the use
of externally-supplied data from various sources by a
seed treatment system 100 according to one embodi-
ment. At 702 the operator of system 100 selects a treat-
ment recipe. The selection of the treatment recipe can
be based on an end-customer’s request for a particular
seed preparation. The recipes from which the selection
is made can be pre-configured in system 100 or in system
180 based on recipe or formulation definitions provided
by chemical supplier(s) or seed supplier(s). According to
one particular embodiment, the seed treatment system
100 obtains the supplied recipe definitions via system
180. Alternatively, the selected recipe may be an oper-
ator-defined recipe.
[0093] At 704, system 100 checks the applicable con-
straints for the formulation and recipe based on constraint
information provided by the chemical supplier. If the rec-
ipe selection is not acceptable, the operator is notified at
706 and the recipe is not permitted to be used in a treat-
ment batch run. The process returns to the recipe selec-
tion block 702. If, on the other hand, the selected recipe
satisfies the constraints of the chemical supplier, then
the process continues to 708, where additional con-
straints provided by the seed supplier are checked. The
seed supplier constraints must be met for the process to
proceed.
[0094] At 710, seed treatment system obtains seed pa-
rameter information based on data provided by the seed
supplier in association with the current lot of seeds, or
on data provided by a third party evaluator (or both). In
one particular embodiment, the seed parameter informa-
tion is supplied to system 100 via hosted information sys-
tem 180. At 712, treatment system 100 obtains environ-
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mental information relating to the present conditions. This
information can be obtained via sensors present at the
retail site where system 100 is located, or from another
source, such as a weather station situated in the vicinity
but not necessarily at the precise location of treatment
system 100. At 714, system 100 obtains farm-specific
info. This information may be provided by the end-cus-
tomer who is purchasing the to-be-treated seed, or from
hosted information system 180, which could have had
the farm-specific information pre-entered. At 716, system
100 obtains recipe adjustment information, which may
be in the form of a formula for adjusting concentrations
of the various components of a given formulation or rec-
ipe parameters based on the input parameter values ob-
tained at 710-714. Recipe adjustment information can be
obtained via system 180. The adjustment information
may have been supplied by the supplier of the selected
recipe and may have been associated with that particular
recipe. Thus, the various adjustment formulas may be
recipe-specific according to some embodiments.
[0095] At 718, system 100 applies the recipe adjust-
ment logic to obtain a final recipe to be executed for the
particular batch to be run. At 720, that batch is run while
its progress and performance is monitored. The progress
and performance monitoring can include such operation-
al parameters as: a weight of chemical pumped from each
container, a duration of time the pump of each pump sta-
tion was in operation, an average speed of the pump of
each pump-station during operation, pumping accuracy
based on multiple measurements of volumetric flow and
mass transfer, for instance, and a quantity of chemical
applied to a batch of seed.
[0096] At 722, the input settings for the batch, the use
of chemical and seed inventory, and the monitored op-
erational information is logged by system 100. At 724 the
logged information is reported to hosted information sys-
tem 180 for incorporation in the run history and for further
reporting to other parties such as the chemical supplier
or operations service provider for system 100.
[0097] Another aspect of the invention is directed to
generating proper labels for chemicals. Crop seeds can
be treated with a variety of components or formulations
such as fertilizer, herbicide, fungicide, insecticide, or any
of a variety of combinations of these chemicals, typically
along with a colored dye or other indicator that the seed
is treated. A seed treatment recipe or combination of for-
mulations can vary due to the needs of a farmer who will
plant the seed, the type of seed, and the seed-growing
environment. Environmental factors can include the ge-
ographic planting region, soil types, the potential pres-
ence of specific plant diseases or pests, climate, growing
season, etc. A farmer may need to account for some or
all of these variables when selecting seeds and request-
ing seed treatments prior to planting.
[0098] Treated seeds must be labeled to reflect the
use, handling, and warning instructions associated with
the treatment component or formulation. Traditional
treatment labels for seed treatment components can in-

clude precautions that must be taken to ensure the pro-
cedures and precautions that should be used for the safe
handling of seeds treated with the treatment compo-
nents, as well as first aid instructions or physician notes
that may apply if exposed to the treatment components.
[0099] Due to the variety of seed types and chemical
treatment formulations that are available it is not efficient
or necessarily practical to produce or maintain an inven-
tory of treated seeds with all possible combinations of
seed and seed-treatments, that are be desired to accom-
modate the widest possible variety of seed-treatment re-
quests. Therefore, it is advantageous to a seed retailer
to be able to treat a wide variety of seeds with any of a
number of chemical treatment formulations at the retail-
er’s point of sale in an on-demand fashion. However, the
use of customized seed treatment formulations creates
a need to manage and prepare the production of warning
labels that are appropriate for each customized seed
treatment formulation.
[0100] Embodiments of this aspect of the present in-
vention are directed to a customized warning label gen-
eration subsystem and methods of dynamically generat-
ing warning labels. Embodiments of this aspect of the
present invention can be used for any type of application,
but are particularly useful for seed treatment entities such
as retailers that treat, sell, and distribute seeds locally to
farmers. Embodiments of this aspect of the present in-
vention can provide customized warnings for each batch
of treated seeds based on the detailed chemical appli-
cation data.
[0101] In an embodiment of this aspect of the present
invention, a user terminal can present a user with a plu-
rality of component chemicals that can be selected as
part of a chemical formulation. Each component chemical
may require a specific warning label or handling instruc-
tions depending on its unique chemical properties. A da-
tabase of warning label components and handling in-
structions can be included on a tangible computer read-
able medium, such as in a centralized database that can
be periodically updated or revised. Once a user has se-
lected one or more component chemicals for the chem-
ical formulation, a computer processor can interrogate
the centralized database and generate a label that in-
cludes the appropriate handling instructions and warn-
ings for the chemical formulation based on the severity
or priority of the individual chemical component’s prop-
erties.
[0102] In an embodiment of this aspect of the present
invention, application of one or more seed treatment for-
mulations, either alone or in a mixture with each other,
as defined by a treatment recipe, are metered by individ-
ual pumps that are controlled electronically via a pro-
grammable electronic control panel. The electronic con-
trol panel can include a unique and custom-programmed
controller or computer that "drives" or operates a treat-
ment system based on one of a variety of entered chem-
ical treatment recipes. The controller is configured with
software to also oversee or monitor all processes during
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treatment, including the rate and quantity of each chem-
ical treatment formulation that is applied to the seed as
well as the rate the seed flows through the treatment
apparatus. During the seed treatment process, the con-
troller software can be configured to send or receive data
from a control center or remote server. The data can in-
clude, for example, reports on each batch of treated seed,
the amount of chemical treatment formulation utilized by
the treatment process, requests for warning data for in-
dividual chemical treatments, requests for specific chem-
ical treatment warning data based on the use of the chem-
ical treatments in the formulation, or new or updated treat-
ment recipes or chemical formulation data. The electronic
control panel can include a printer or label maker that
can generate chemical warning labels that are custom-
ized for each batch of treated seed based on the chemical
treatment warning data and the application of the chem-
ical treatments as directed by the controller.
[0103] In one embodiment of this aspect of the present
invention, the control panel of the treatment apparatus
can be linked over a computer network, such as, for ex-
ample, the Internet or a cellular telephone network, to
allow different parties to receive data from, or provide
updates to, the system. In this manner, a chemical pro-
duction or supply company can communicate with an em-
bodiment to update, recall, or change any one of the plu-
rality of different chemical treatment warnings in the sys-
tem that correspond to component formulations supplied
by the chemical company.
[0104] Embodiments of this aspect of the present in-
vention also have application in areas other than seed
treatment, such as applications where a precise custom
blending of liquid products require one or more warning
labels, instructions for use, handling instructions, spill
abatement guidelines or other documentation. For ex-
ample, if two chemicals have differing levels of toxicity
they may have separate instructions for handling, con-
tamination precautions, or other warnings that are not
necessarily identical. According to an embodiment of this
aspect of the present invention, when the two chemicals
are combined in a solution a customized warning label
that includes the appropriate instructions, precautions or
warning can be prepared to label a container with the
combined solution. Often this customized warning label
will include the warnings and the instructions for the most
toxic or volatile of the two or more solutions, although a
customized label with warnings that are specific only to
the combination of the two or more solutions can also be
generated.
[0105] Referring now to Figure 14, an embodiment of
this aspect of the present invention of a customized warn-
ing label generation subsystem that is capable of dynam-
ically displaying and generating warning labels for indi-
vidual seed treatment formulations is depicted. Embod-
iments of a label generation subsystem can be used for
any type of application, but is particularly useful for seed
treatment entities such as retailers that utilize an auto-
mated seed treatment station to treat, sell and distribute

seeds locally to farmers.
[0106] The subsystem depicted in Figure 14 can pro-
vide customized warnings for each batch of treated seeds
based on the detailed chemical application data that is
stored in a database of chemical treatment warnings.
This database can be centrally located and maintained
by a label server that can be communicatively coupled
to the Internet or to a private network. Individual seed
treatment stations can be communicatively coupled to
the label server. By retrieving label information for each
chemical component that is utilized in a seed treatment
formulation, a seed treatment station equipped with a
label printer can generate a warning label for each batch
of treated seed that is customized according to the chem-
ical formulation applied to that batch of seed.
[0107] Each component chemical may require a spe-
cific warning label or handling instructions depending on
its unique chemical properties. A database of warning
label components and handling instructions can be in-
cluded on a tangible computer readable medium, pref-
erably in a centralized database that can be periodically
updated or revised.
[0108] Referring to Figure 15, an individual database
of warning labels or individual component label informa-
tion can be included with any one of the individual seed
treatment stations. An individual seed treatment station
can maintain a collection of commonly used seed treat-
ment formulation labels in the local database and peri-
odically contact a central label server that can maintain
a database of chemical component treatment and warn-
ing information. In such a system the seed treatment sta-
tion does not need to maintain a constant connection to
the Internet or other network coupled to the central label
server.
[0109] An individual seed treatment station can include
a user interface, preferably a graphical user interface
(GUI), optionally with a touch screen panel suitable for
an industrial or retail environment. The GUI can include
a plurality of screens that provide a user/operator with a
variety of options, commands, and information neces-
sary to operate and monitor the system, including the
selection of individual component formulations and their
corresponding informational or warning labels. After a
user has selected a pre-programmed seed treatment for-
mulation, or individually selected seed treatment compo-
nents for a customized treatment formulation the local
controller can direct a treatment applicator to treat the
seeds as instructed by the user. At any time after the
selection of a seed treatment formulation, either pre-pro-
grammed or customized, the local controller can interro-
gate the local database of labels or the central label serv-
er to retrieve and print an information or warning label
that corresponds to the selected seed treatment formu-
lation.
[0110] An information or warning label corresponds to
an individual seed treatment formulation when the infor-
mation displayed on the label includes the appropriate
use, handling instructions, or warnings that are most per-
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tinent to the individual seed treatment formulation. Typ-
ically, the warnings for the most toxic or chemical com-
ponent, or the chemical component with the most restric-
tive handling instructions or precautions will be printed
on the warning label for a seed treatment formulation with
treatment components of varying toxicity.
[0111] For example, if a seed treatment formulation
includes three chemical components ’A’, ’B’, and ’C’,
where chemical component ’B’ is the most toxic and has
the most restrictive handling or use instructions, as de-
picted in Figure 16, a warning label for seed treatment
formulation "ABC" lists all three chemical components,
but only include the use instructions, warnings, and con-
tamination procedures for chemical component ’C’. In
this manner, confusion regarding the proper handling and
first aid procedures can be avoided by not labeling treated
seeds with multiple sets of instructions for each individual
chemical formulation. A typical seed treatment warning
label also can include the chemical manufacturer’s con-
tact information, contact information for the seed treat-
ment operator, or other information required by applica-
ble laws, rules, or industry practice.
[0112] In a situation where a seed treatment formula-
tion includes multiple chemical components that are gen-
erally equivalent in toxicity but vary in specific use, han-
dling, or first aid instructions, the appropriate elements
that yield the most safety conscious warning label can
be generated. For example, as depicted in Figure 17, if
a seed treatment formulation includes two chemical com-
ponents ’A’ and ’D’, where chemical component ’A’ in-
cludes the most time-critical warnings or contamination
instructions and chemical component ’D’ has the most
restrictive handling or use instructions, the resulting label
of a treatment formulation "AD" would include the sepa-
rate warnings or contamination instructions for chemical
component ’A’ and the handling or use instructions for
chemical component ’D’.
[0113] Referring to Figures 18 and 19, a user terminal
can also be communicatively coupled to a central label
server and present a user with a plurality of component
chemicals that can be selected as part of a chemical for-
mulation. Once a user has selected one or more compo-
nent chemicals for the chemical formulation, a computer
processor can interrogate the centralized database and
generate a label that includes the appropriate handling
instructions and warnings for the chemical formulation
based on the severity or priority of the individual chemical
component’s properties. A user can either select from
options to preview a warning label, or tag, which would
include the selected components, or e-mail the automat-
ically generated tag to an e-mail recipient. After preview-
ing an automatically generated label the label can be
printed or saved for future reference.
[0114] In an embodiment, an on-demand seed treat-
ment system is depicted generally in Figure 20. The seed
treatment system can include a system controller, a plu-
rality of chemical stations each with a keg containing a
chemical treatment, a pump and scale. The pump for

each of the plurality of keg stations can provide chemical
treatment from each keg to a seed-treatment application
apparatus for immediate application of the chemicals to
a batch of seeds. The system controller can be coupled
to a user-interface such as a graphical touch-screen that
can provided a user or operator of the seed treatment
system with a variety of menus, alerts, data-entry fields,
and other options to configure or operate the system.
The system controller can be connected to a network,
such as the Internet, a private corporate intranet, a cloud-
based computer network, a cellular telephone network,
or any of a variety of other electronic communication net-
works. The system controller can automatically generate
warning labels, and print them from an attached label
printer, during the treatment of a batch of seeds based
on the warning data received over the network from a
database of warning information maintained by the
chemical manufacturing company or from a third-party
with the authority or accepted responsibility to maintain
a repository of treatment label warnings and instructions.
[0115] The embodiments above are intended to be il-
lustrative and not limiting. Additional embodiments are
within the claims. In addition, although aspects of the
present invention have been described with reference to
particular embodiments, those skilled in the art will rec-
ognize that changes can be made in form and detail with-
out departing from the scope of the invention, as defined
by the claims.
[0116] Persons of ordinary skill in the relevant arts will
recognize that the invention may comprise fewer features
than illustrated in any individual embodiment described
above. The embodiments described herein are not meant
to be an exhaustive presentation of the ways in which
the various features of the invention may be combined.
Accordingly, the embodiments are not mutually exclusive
combinations of features; rather, the invention may com-
prise a combination of different individual features se-
lected from different individual embodiments, as under-
stood by persons of ordinary skill in the art. Embodiments
of the present invention also have application in areas
other than seed treatment, such as applications where a
precise custom blending of liquid products are desired
or required. For example, custom blending can be pro-
vided with an embodiment of the present invention, with-
out being coupled to a seed treatment apparatus. A cus-
tom seed-treater, or a seed company entity, can utilize
a recipe that calls for the blending of several components.
The recipe can be transmitted over a network to an em-
bodiment of the present invention, which in turn will pre-
cisely release materials from their respective kegs to a
common receptacle, whereupon the components are col-
lected to create the custom blended seed-treatment com-
position. At that or a later time, the custom blended seed
treatment composition can be stored or transferred.
When desired, the composition can be supplied in to the
proper portion to an appropriate system. That system
can be equipped to coat the seeds, whereupon the cus-
tom blended mixture is applied to the seeds, or some
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other appropriate use or application.

Claims

1. An automated seed treatment system adapted for
on-site operation at a retail seed distributor, the sys-
tem comprising:

a sealed seed-treater vessel (200) configured
to apply a plurality of chemical treatments to a
batch of seed based on a seed treatment recipe;
a plurality of pump-stations (104) sized to re-
ceive a sealed transportable chemical container
(106), each pump-station including a pump
(108) and a flow channel fluidly coupled to the
seed-treater vessel; and
a programmable system controller (102), char-
acterised in that the programmable system
controller is configured to receive a material
transfer indication from each of the plurality of
pump-stations and control operation of the
pump of each pump-station in response to the
seed treatment recipe;

wherein the programmable system controller is con-
figured to collect operational data representing at
least consumption of chemical from the chemical
container at each of the pump-stations based on the
corresponding material transfer indication during
seed treatment and to provide the operational data
to a remotely hosted information system located re-
motely from the site of the retail seed distributor and
accessible to at least one third party that is distinct
from the retail seed distributor.

2. The automated seed treatment system of claim 1,
further comprising: a at least one of a bar code scan-
ner and radio frequency identification (RFID) reader
operably coupled to the programmable system con-
troller and configured to read chemical parameter
information associated with the chemical container
of each of the pump-stations, and the programmable
system controller is configured to receive and store
the chemical parameter information in an inventory
database that is remotely accessible by a third party
supplier of the chemical container.

3. The automated seed treatment system of claim 2,
wherein the inventory database is hosted remotely
from the seed treatment system and communicative-
ly coupled to the seed treatment system.

4. The automated seed treatment system of any one
of claims 1-3, wherein the programmable system
controller is programmed to supply information rep-
resenting consumption of the chemical treatments
to a remotely hosted information system for report

generation and inventory control.

5. The automated seed treatment system of any one
of claims 1-4, wherein the programmable system
controller is configured to receive environmental
condition data from an external source and to auto-
matically make adjustments to the seed treatment
recipe based on the environmental condition data
such that at least one of the pump-stations is oper-
ated at a new pump speed in response to the envi-
ronmental condition data.

6. The automated seed treatment system of any one
of claims 1-5, wherein the operational data includes
material consumption information representing a
pump performance.

7. The automated seed treatment system of any one
of claims 1-6, wherein the operational data includes
material consumption information representing a
quantity of consumed chemical.

8. The automated seed treatment system of any one
of claims 1-7, wherein the operational data includes
material consumption information representing a
quantity of treated seed.

9. The automated seed treatment system of any one
of claims 1-8, wherein the programmable system
controller is configured to receive, from the remotely
hosted information system, the seed treatment rec-
ipe.

10. The automated seed treatment system of any one
of claims 1-9, wherein the programmable system
controller is configured to receive, from the remotely
hosted information system, constraint information
containing limits on chemical formulations, the con-
straint information being provided to the remotely
hosted information system by the third party; and
wherein the programmable system controller is fur-
ther configured to apply the constraint information to
limit whether certain recipes can be run.

11. The automated seed treatment system of any one
of claims 1-10, wherein the at least one third party
includes an organization selected from the group
consisting of: a supplier of chemicals, a supplier of
un-treated seed, an operations support provider for
the automated seed treatment system, a service pro-
vider for the automated seed treatment system, or
any combination thereof.

12. The automated seed treatment system of any one
of claims 1-11, wherein the programmable system
controller is configured to receive, from the remotely
hosted information system, farm-specific parame-
ters representing specific details of a farm field in

35 36 



EP 2 649 583 B1

20

5

10

15

20

25

30

35

40

45

50

55

which treated seed is to be plated and to apply an
adjustment to the treatment recipe based on the
farm-specific parameters.

Patentansprüche

1. Automatisiertes Saatgutbehandlungssystem, das
für einen Vor-Ort-Einsatz bei einem Einzelhandels-
saatguthändler ausgelegt ist, wobei das System Fol-
gendes umfasst:

einen abgeschlossenen Saatgutbehandlungs-
behälter (200), der dazu konfiguriert ist, mehrere
chemische Behandlungen basierend auf einem
Saatgutbehandlungsrezept auf eine Saatgutla-
dung anzuwenden;
mehrere Pumpenanlagen (104), die zum Emp-
fangen eines abgeschlossenen transportfähi-
gen Chemikaliengefäßes (106) bemessen sind,
wobei jede Pumpenanlage eine Pumpe (108)
und einen Flusskanal, der fluidtechnisch mit
dem Saatgutbehandlungsbehälter gekoppelt
ist, beinhaltet; und
eine programmierbare Systemsteuerung (102),
dadurch gekennzeichnet, dass die program-
mierbare Steuerung dazu konfiguriert ist, eine
Materialtransferangabe von jeder der mehreren
Pumpenanlagen zu empfangen und einen Be-
trieb der Pumpe jeder Pumpenanlage als Reak-
tion auf das Saatgutbehandlungsrezept zu steu-
ern;
wobei die programmierbare Systemsteuerung
dazu konfiguriert ist, Betriebsdaten, die wenigs-
tens einen Verbrauch einer Chemikalie des
Chemikaliengefäßes an jeder der Pumpenanla-
gen basierend auf der entsprechenden Materi-
altransferangabe während einer Saatgutbe-
handlung repräsentieren, zu sammeln und die
Betriebsdaten an ein aus der Ferne gehostetes
Informationssystem zu liefern, das sich entfernt
von dem Standort des Einzelhandelssaatgut-
händlers befindet und das für wenigstens eine
Drittpartei zugänglich ist, die sich von dem Ein-
zelhandelssaatguthändler unterscheidet.

2. Automatisiertes Saatgutbehandlungssystem nach
Anspruch 1, das ferner Folgendes umfasst: einen
Strichcodescanner und/oder ein Hochfrequenziden-
tifikation(RFID)-Lesegerät, der bzw. das funktions-
fähig mit der programmierbaren Systemsteuerung
gekoppelt ist und dazu konfiguriert ist, Chemikalien-
parameterinformationen, die dem Chemikalienge-
fäß jeder der Pumpenanlagen zugeordnet sind, zu
lesen, und wobei die programmierbare Systemsteu-
erung dazu konfiguriert ist, die Chemikalienparame-
terinformationen zu empfangen und diese in einer
Bestandsdatenbank zu speichern, die aus der Ferne

für einen Drittanbieter des Chemikaliengefäßes zu-
gänglich ist.

3. Automatisiertes Saatgutbehandlungssystem nach
Anspruch 2, wobei die Bestandsdatenbank entfernt
von dem Saatgutbehandlungssystem gehostet ist
und kommunikativ mit dem Saatgutbehandlungs-
system gekoppelt ist.

4. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-3, wobei die programmier-
bare Systemsteuerung dazu programmiert ist, Infor-
mationen, die einen Verbrauch der Chemikalienbe-
handlungen repräsentieren, zur Berichterzeugung
und Bestandskontrolle an ein aus der Ferne gehos-
tetes Informationssystem zu liefern.

5. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-4, wobei die programmier-
bare Steuerung dazu konfiguriert ist, Umgebungs-
zustandsdaten von einer externen Quelle zu emp-
fangen und automatisches Anpassen des Saatgut-
behandlungsrezeptes basierend auf den Umge-
bungszustandsdaten vorzunehmen, so dass we-
nigstens eine der Pumpenanlagen als Reaktion auf
die Umgebungszustandsdaten mit einer neuen
Pumpgeschwindigkeit betrieben wird.

6. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-5, wobei die Betriebsdaten
Materialverbrauchsinformationen, die eine Pump-
leistung repräsentieren, beinhalten.

7. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-6, wobei die Betriebsdaten
Materialverbrauchsinformationen, die eine Menge
einer verbrauchten Chemikalie repräsentieren, be-
inhalten.

8. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-7, wobei die Betriebsdaten
Materialverbrauchsinformationen, die eine Menge
eines behandelten Saatguts repräsentieren, bein-
halten.

9. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-8, wobei die programmier-
bare Systemsteuerung dazu konfiguriert ist, das
Saatgutbehandlungsrezept von dem aus der Ferne
gehosteten Informationssystem zu empfangen.

10. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-9, wobei die programmier-
bare Systemsteuerung dazu konfiguriert ist, Restrik-
tionsinformationen, die Beschränkungen chemi-
scher Formulierungen enthalten, von dem aus der
Ferne gehosteten Informationssystem zu empfan-
gen, wobei die Restriktionsinformationen durch die
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Drittpartei an das aus der Ferne gehostete Informa-
tionssystem geliefert werden; und
wobei die programmierbare Systemsteuerung fer-
ner dazu konfiguriert ist, die Restriktionsinformatio-
nen anzuwenden, um zu beschränken, ob bestimm-
te Rezepte durchgeführt werden können.

11. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-10, wobei die wenigstens
eine Drittpartei eine Organisation beinhaltet, die aus
der Gruppe ausgewählt ist, die Folgende beinhaltet:
einen Zulieferer für Chemikalien, einen Zulieferer für
nichtbehandeltes Saatgut, einen Betriebssuppor-
tanbieter für das automatisierte Saatgutbehand-
lungssystem, einen Serviceanbieter für das automa-
tisierte Saatgutbehandlungssystem oder eine belie-
bige Kombination von diesen.

12. Automatisiertes Saatgutbehandlungssystem nach
einem der Ansprüche 1-11, wobei die programmier-
bare Systemsteuerung dazu konfiguriert ist, bauern-
hofspezifische Parameter, die spezifische Einzelhei-
ten eines Bauernhoffeldes repräsentieren, in dem
ein behandeltes Saatgut gepflanzt werden soll, von
dem aus der Ferne gehosteten Informationssystem
zu empfangen und eine Anpassung des Behand-
lungsrezeptes basierend auf den bauernhofspezifi-
schen Parametern vorzunehmen.

Revendications

1. Système automatisé de traitement de graines conçu
pour un fonctionnement sur site chez un distributeur
de graines au détail, le système comprenant :

une cuve hermétique d’installation de traitement
de graines (200) configurée pour appliquer une
pluralité de traitements chimiques à un lot de
graines en se basant sur un mode opératoire du
traitement des graines ;
une pluralité de stations à pompe (104) dimen-
sionnées de sorte à recevoir un récipient de pro-
duit chimique transportable et scellé (106), cha-
que station à pompe comprenant une pompe
(108) et un canal d’écoulement couplé de ma-
nière fluidique à la cuve d’installation de traite-
ment de graines ; et
un dispositif de commande de système pro-
grammable (102) caractérisé en ce que le dis-
positif de commande de système programmable
est configuré pour recevoir une indication de
transfert de matériau de chaque station à pompe
de la pluralité de stations à pompe et comman-
der un fonctionnement de la pompe de chaque
station à pompe à la suite du mode opératoire
du traitement des graines ;

dans lequel le dispositif de commande de système
programmable est configuré pour recueillir des don-
nées fonctionnelles représentant au moins une con-
sommation d’un produit chimique provenant du ré-
cipient de produit chimique au niveau de chaque sta-
tion à pompe en se basant sur l’indication de transfert
de matériau correspondante pendant un traitement
des graines et pour fournir les données fonctionnel-
les à un système d’informations hébergé à distance
qui est hébergé à distance du site du distributeur de
graines au détail et accessible à au moins un tiers
qui est distinct du distributeur de graines au détail.

2. Système automatisé de traitement de graines selon
la revendication 1, comprenant en outre : un lecteur
de codes à barres et/ou un lecteur d’identification
par radiofréquence (RFID) couplé(s) de manière
fonctionnelle au dispositif de commande de système
programmable et configurés pour lire des informa-
tions de paramètre de produit chimique associées
au récipient de produit chimique de chaque station
à pompe et le dispositif de commande de système
programmable est configuré pour recevoir et stocker
les informations de paramètre de produit chimique
dans une base de données des stocks qui est ac-
cessible à distance par un fournisseur tiers du réci-
pient de produit chimique.

3. Système automatisé de traitement de graines selon
la revendication 2, dans lequel la base de données
des stocks est hébergée à distance du système de
traitement de graines et couplée en communication
au système de traitement de graines.

4. Système automatisé de traitement de graines selon
l’une quelconque des revendications 1 à 3, dans le-
quel le dispositif de commande de système program-
mable est programmé pour fournir des informations
représentant une consommation des traitements
chimiques à un système d’informations hébergé à
distance pour rapporter une génération et un con-
trôle des stocks.

5. Système automatisé de traitement de graines selon
l’une quelconque des revendications 1 à 4, dans le-
quel le dispositif de commande de système program-
mable est configuré pour recevoir des données de
conditions environnementales en provenance d’une
source externe et pour réaliser automatiquement
des ajustements sur le mode opératoire de traite-
ment des graines en se basant sur les données des
conditions environnementales de telle sorte qu’au
moins l’une des stations à pompe soit mise en fonc-
tionnement à une nouvelle vitesse de pompe à la
suite des données de conditions environnementa-
les.

6. Système automatisé de traitement de graines selon
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l’une quelconque des revendications 1 à 5, dans le-
quel les données fonctionnelles comprennent des
informations de consommation de matériau repré-
sentant une performance de pompe.

7. Système automatisé de traitement de graines selon
l’une quelconque des revendications 1 à 6, dans le-
quel les données fonctionnelles comprennent des
informations de consommation de matériau repré-
sentant une quantité de produits chimiques consom-
més.

8. Système automatisé de traitement de graines selon
l’une quelconque des revendications 1 à 7, dans le-
quel les données fonctionnelles comprennent des
informations de consommation de matériau repré-
sentant une quantité de graines traitées.

9. Système automatisé de traitement de graines selon
l’une quelconque des revendications 1 à 8, dans le-
quel le dispositif de commande de système program-
mable est configuré pour recevoir, du système d’in-
formations hébergé à distance, le mode opératoire
du traitement des graines.

10. Système automatisé de traitement de graines selon
l’une quelconque des revendications 1 à 9, dans le-
quel le dispositif de commande de système program-
mable est configuré pour recevoir, du système d’in-
formations hébergé à distance, des informations de
contrainte contenant des limites concernant des for-
mulations chimiques, les informations de contrainte
étant fournies au système d’informations hébergé à
distance par le tiers ; et
dans lequel le dispositif de commande de système
programmable est en outre configuré pour appliquer
les informations de contrainte afin de limiter que cer-
tains modes opératoires puissent être effectués.

11. Système automatisé de traitement de graines selon
l’une quelconque des revendications 1 à 10, dans
lequel le ou les tiers comprennent une organisation
sélectionnée dans le groupe constitué par : un four-
nisseur de produits chimiques, un fournisseur de
graines non traitées, un fournisseur de prise en char-
ge d’opérations pour le système automatisé de trai-
tement de graines, un fournisseur de services pour
le système automatisé de traitement de graines ou
n’importe quelle combinaison de ces derniers.

12. Système automatisé de traitement de graines selon
l’une quelconque des revendications 1 à 11, dans
lequel le dispositif de commande de système pro-
grammable est configuré pour recevoir, du système
d’informations hébergé à distance, des paramètres
spécifiques à la ferme représentant des détails spé-
cifiques d’un terrain agricole dans lequel des graines
traitées doivent être plantées et pour appliquer un

ajustement du mode opératoire du traitement en se
basant sur les paramètres spécifiques à la ferme.
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